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V ^ T N a >r ;r > U ;i/ © -fe > i^- - i: L T M -r -5 ^ > A ^ K n - K -t -5 a >e 

o 

V^TN a-^';r>l/^;K7)-fe>-y--^bTf^M-r-5^>A°^K. 
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6] ^ □-:^;I/K#:T'S><5iff^:^ 1 4 Xli 1 SfS^ 

^ ^ ^ ^ T' -5 ?i 

o 
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lfil'^J(^S^i±5:^— ^ -•r^Ji^|:^#|gMJig^CfeV^TN a >f ^-t^- 
[It^^2 5] If ^3^2 2 — 2 4 (Z) VNTtl;^)^IH«<® :^ ^ U -:^>y:S'JS(C 

LTIi#3^9 ~ 1 1 (Z)V^■r4^:^^fH^®^ >'7N°i'KXtilt^:^2 5tH«(D 
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[0 0 0 1 ] 
[0 0 0 2] 

&^li!,?h^^-0)^^yM1H^^^:^JV^m^V. 2 7 0 k D a (DH^ 

^tK^tiTVN^^ h <; '^7A^■vt^;l/^i, ifflflg|^;6"^i^ih«^ (its- 7 

0 9 0mV) ^C^-5^^i^CTV^^A^ MM*':flJ^^''St--5 i: ^ :^ ;i/7b^|g 

1 m s e c@^(Z)^{C5^^:^^;i/:^^gflC-2, - h7b^e), h V ^ ^ )l ^ y 

-f 1 1fe # ^ ^ m L T V ^ ^ i: V ^ t> tl T V ^ -g> „ 
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[0 0 0 3] 

A^-Y^I, UJ^miKDm^ (Nature 320, 188-192(1986), FEBS Lett. 228, 187- 
194(1988)) ^<<Dmi^^izm^A-t^ a -"^Z^^^L-y hO^r-^f Vyyf-^ 

AMM^r^Jg-T'SZlilTb'^M.fB^tl (Trends Neurosci . 19,325-332(1996)) , in s 
itu7N-r:/U RT-PCR, / -if > »y K;55:t>'^MM 

^7&^*<z)#^fci:oT, ^"UTMic^ttr^jp-^^r:/!, II, HI, hi, N 

ag, N a CH 6^(7)#^E:^)^fg'^$tlTV^-g) (Glia 26,92-96(1999)) „ 
[0 0 0 4] 

c DN A*'!^-/ hM^mmmizm^-t^ c dna^-t u n--^^* 

$tlN a Gi:^:^^n?t (Proc. Natl .Acad. Sci. USA 89,7272-7276(1992)) . ZL 

i^n~ — yif^tlX\/^^oM:^it. t: h(Z)vl>ffii*^e3®N ay2. l (Proc. Natl. a 
cad. Sci. USA 89,4893-4897(1992)) , X <7)|&JJ)Rffij®|fflfia^*^ ^ <Z) N a y 2 . 

3 (J. Biol. Chem. 269, 30125-30131) J5:t>*N a GCDX:/^^ ^> ^'-^T U T> h 
(C^g^-T'S^^y l-(7)^||#ISgi5©5|5(Z)S C L 1 1 •fym^^nX\'^^ (FEES Lett. 
400,183-187(1997)) , m ^ ttSB?'JCO+S|lf'ffi;{)^ ^j, M^'2>a{C^lt-5>^^5t--g> 
il^^ (species ortholouges) t^^^fbtl. h U -t? -Y :^ 

(N a C h) a -i^T/rL- h :7 T ^ U - ® M '5 i?- >^ ^ T ^ U -"T^t)^ 
■9->^:7r ^ >; - 2 N a C h (N a y 2 ) {C:$>?^1--g> ^ ^ A'^T ^ -5 = ^tl^jCD^T 
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yV:^V:^:^:i^J\ymMmm. CHOmM. H E K 2 9 3 MflS^ if ^M^'^-SMSIg 
[0 0 0 5] 

mT^m^n^m&.i^^^-f-hv ^i^^^^jv (Nach) 0 i^t^^^nx 

^tcti^. -^(D^CDin situ/\^:/Tj ^^-if _>>3 >{cj: ij N ay2 «^#:WT'{iM 
V<mmmz^mLriSi^iriy=LUy (Schwann) ^fflSg^ - n > IC 

i5^^X^^LX\'^^ZLhlti^m^iS'iZ^tlf=. (Glia 21,269-276(1997)) „ NaG 

N a G(Z)mRN Aj5)^cti^g#M^}C#^Ei-§r ilTlj'^RN a s e -fU^^i/ByRXJ^ 

y -if >-/n hi^-e^^tife*^, #|pie#::/n-y$:ffiVN§in situA-r:/'J 

■\f-i/ my iZ^-DXltN a G<DmRN Alt^MMY (mesencephalic nucleu 
s V)J;^^^^C^V^T^ai"e^^V^3.i:;^)'Jfg^$tlTV^-2>(Mol. Brain Res.45,71-82( 

1997)) „ N a G®mRN Alitti^g#M^^<i|s{C{Sb/<;i/T-|§JE 

•t^ti^xitfpmWf^?h(D<^^(Dm^xm^miznmLx\^^^x$)^o 

[0 0 0 6] 

imntim^ h^'Dt.-t^ urn] 
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[0 0 0 7] 
[0 0 0 8] 

■t^5?;i/^M#tl (Iff^^l) N ay251^^aig*'5^fe#:±T'i5^m 

S«Si*i^T'fe-g>^ii&#^i:-r^ff^:®2fB«cD3?;i/^M#ti hi& 
[0 0 0 9] 

TN a ^ :Ji'y \y^)h(D'^y-^- }lhX^m-t ^ ^ y ^-^^ n^n - Kf-Sjl^^ ( 
XttI3^'J#-i-3 {c^StL-ST^ y^@B?!^^cfev^T, l^b<l±M<©T 
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[0 0 10] 

> m^mmRx:^ik^(7)mm&^'^~^'-^^m\Hnmmmzi5^^xN a^yty ^ 

^ST'^-S^^^Sl 2|H«(Z)®ft-^^ ^'A^'R (m^^l 3) {CM-r-S^ 
[0 0 1 1 ] 

^ (11^^14) m^mmjkx:^skfp<Dmmm^'e-^~-t^m\Hnmmmiz 

ttl 1 tH«<D^>/\°^KT'&^if^^l 4fa«(^m#: (If^^l 5) ^, m^t)"^ 
[0012] 

TN a-r;r> U ^JKD't y^-- t LXi^m^t ^ i( y ^ W^^^-t ^ Z ^f)^X ^ 



8 
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[0013] 

^ms^. »#si oxiii ifH«®^>>'N°^'®-efe'5^^]Si 9fa^(7)h9>>^ 

[0 0 14] 

fJ#K(D^^ 'J (fff#S2 3) ^, lt#:^l~4®v^T4^*^fa«® 
#1^ M&%X«lf^:^l 9 — 2 1 ®v^•rtl;^)^fH«(7)#tl M^^S^^ 

[0 0 15] 
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L < {iffliMtJ^xiii§ig{£iM^ L < iti^m^M (iff^^ 2 5)^, MmmmAz^ 

ifili4i®M38JEE$:^-^-f •g)fwl^WMJiS^cfev^TN a -Y:^> -fe >■t^- 

jvo)'^y-i)'-iii^xf^m-t^^y/'^^n(Dmii^xit^m<Dmi^'^^Mt LTv^§ 

2 7) iCM-^^o 

[0 0 ,1 6 ] 

hL LT. N ay2il^^atg*'^§Sfe^!|s:±T'i5^Mbfc5i;i/^M#Nli 

Mx.^^'x"^7:;^.^ci3v^T«2 4 ^r^7K^^fl^^f4T"eo. 3 
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^o7^#^t hi&i^^VNV\, tr^^^\^ hmmt.{t. -^^7.. v^y h^cDSH agrafe; 

[0 0 17] 

*;c^:V^7b\ Vt? N a y 2 ©SMfS^t'^ <5 ^ «y h N a G 3 - K^T -5 

c DNA^r^D-^^^ LT, Vi7X<7)>5f ^ A D N A ^ >f U - ^ — > 
^''L, y ADN A(Z)N ay2it^d^$:#ilL, N a y 2 ©nidp y >g|J:$3^{C, ^TL 
:^ite^^ V - ;^ - ilfe^ S: if A L T ^ - >?f h ^ ^ ^ - L , $ 

tiyc^->y^y h^^^'^-^rxl^^ hn3Kl/-i/3 >-^JCi;oTE SMiZ^AL 

-5 :i T ^ -5 <. 

[0 0 18] 

®'eii^<, @H^(J#-^3 {C^$tl-g.N ay2 (GenBank® r -fe «y 3 > 

: L 3 6 1 7 9) ^, iB?aS# 3 {C5^$ tl-S T ^ ^M^'JlCfcHAT, l^L 

o t^i © m^ffi =E — ^ - 1" -5 M 1^ C J3 V ^ T N a :^ > 

I 

0 D N AiB^rj'^^^lcS^'^^^c^^S'^T'iiSgf 3 i: i^'^T'^ -2>o 

[0019] 
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yn^n^n - K-r€> DN A z:tie>li^(DDN ASB^lI'M^tcS-:^ 

[0 0 2 0] 

V ^)yVx.y V ts^^{^y X n A ^*>r^-S/3 >&^f?S;v^, ^>^n-y{c/N-r 

Xf -SDN Alr^-fg-r-Sr htCi: N a y 2 it-fe^ 1^1^^ g ^ 
-2)t:hNay2. 1 (GenBankT -fe 3 y^^ :M9 1 556) ^v^^hNa 
G/ S C L 1 1 (GenBankT ^^^.vi^S. : Y 0 9 1 6 4 ) 

N A$:5i^#-t'2>^4?)CD7\-f ^r^if-S>3 XD^fifi^ LTli, M^li, 4 2 °C 

^'-f if-i/a ;?5.tJf 1 X S S C, 0. 1 S D S $:^t^M®?g 
ICJ;§4 2rT'©^?#^gi5:Plf -g>3i:7^)"^T'^, 6 5 °CT'(D A-f U ^-T if- 

:5:t>*0. IXSSC, 0. 1 S D S ?:-^ti'^ffi?^lC 6 5°CT'(Z)t5fe 

J; y^f ^ b<#tf 'S^iii^j^T'^'So ^J3, A -< t;'" U if - s X 

1 2 2001-3056710 
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[0 0 2 1 ] 

> 'T-:^-^yA^MtLXlt. W.^^'^tiX\^^^'T-i]--$tyj-^^M'Z^^mt 

, HR P, GF P^^*$:=R^6^fCplf^3i:*'!T'$, t ^*l§B^lCfet-t§ 
K^^^^L/Tli, Myc^^\ H i s ^ ^, FLAG^^'\ G S T ^ ^'^^ ifC^tJ^ 

A^^tt, S^StC j: »;f^ig-r-5r ilyO^T'^, N i -NTAilH i s ^^'(7D3ii^tI'[£ 

4^y L/Tf^ffil--g>^ >/N°^K(Z);WS^^, ti^tf^ ^ ^ y ^ ^ 

[0 0 2 2] 

^y-^r-tLx^^m-t^^y/^^^^mmiiLxm^^xm-mz^ ^ji^m-t^^t. 
•t^^y^'^^Mo)^^mm^m^:fy^iz-t:s>±xmmx^^o 

[0 0 2 3] 
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m^<Dmmmcj:ijm^-^tl^mi^^^t^^-r. /N-ryUK-^?^ (Nature 256 
, 495-497, 1975) , hUr^-V^SS, tl N B|iBgA-f K-V^ (Immunology 
Today 4, 72, 1983) RtfE BY - ■:/V K-V^S (MONOCLONAL ANTIBODIES A 
ND CANCER THERAPY, pp. 77-96, Alan R.Liss, Inc., 1985) fjt}£iiM<D:^^^m 

J8S^cfev^TN a^^yuKjioMy-^-tLx^^m-t^Siy^-^^WtLX. 

[0 0 2 4] 

-hlHJnimN ay2^ y ^ U -^jvm^it. ifCmN a y 2 ^ ^ U—^Jimi^M^ 

i^mm^mpsmmxmm-t^^iinzj: ^jm^zttf^x^^. yiL^hu^x/\4 

(Dffi^l^^^^tiRPMl 1 6 4 0XliMEM^(7)*HJSa^«:^:^^M^'f -S^i: 
tf^X^^. 

[0 0 2 5] 

mmN ay2 ^7 ^ n-:^;i/i5T;f2f:M^/N-r F- x'li, v"^7X^7b^ 
e5#e>ti:tN ay2?:MVNTBA L B / c V X 5:^^ tlfe Vi7XC^ 

PSiHSI^ ^ V r> :^ N S - im (ATCC TlB-l8)hS:, ^miz^^JM 
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[0 0 2 6] 

^*:^o<S;t«b{Cli, -^mmi^cDmm'^ (^Ill#fF04,946,778-^) SrjgMt- 

.'N" K (Z) 5: 0^ ^ *^ f -5 J: W ffl T' -5 „ 

[0 0 2 7] 

^feJlIBmiriN ay2^y ^□-^;i/m#:^(7)m#:iC, FITC C^' 

h U >^(Z)^^T'=^|iUfe=fe;®^, (GFP) ^©^^ 

^aiJM^:^^Si: LTtt, RIA^, ELISA^S. m^i5L^*:^, 
[0 0 2 8] 

15 ffiliE# 2001 - 3056710 
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^'$(yj-^^M^n-}^-t^7tL^^<D!!M^MM^(Dm^Ait> DavisP, (BASIC METHO 
DS IN MOLECULAR BIOLOGY, 1986) ^tJ^Sambrook^ (MOLECULAR CLONING: A LABO 
RATORY MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, N.Y., 1989) E(D^ < (Dmm^^£^mM'^ ~=2.r )nzmm^ti^:fj 

Mlfth'^yi^^yjL^i/^y. b i/s >(transvection), v^^n-f> 

t^ai^i/ny. ij^:ty'mmMMifth^y:^yai^i/By, x i/^^ h n >K i^- 

mWmA. y^ (scrape loading), 5f^#A(ballis 

tic introduction), mm^iC^ ^J^^ ^ tti^X^ ^bT, m^mS^tlVX 

S2, K^T^^ s f g^cDMmnHia^, hmm. cHom, cosm. 

He L aMM. C 1 2 7 Mm. B ALB/c 3 T 3 MIS (i^"t: FnUmi^^*^^ 
-if^^^ $:^^tgL;t^M^$:-^t^) , B H K 2 1 HE 

K2 9 3M, B o we s -VMM> lP«m^<^l*«^lfflJiS^ ^* 5:^tf 

-g) r ^ 7!j^ T- ^ -g. = 

[0 0 2 9] 
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[0 0 3 0] 

±m^M^ 5: ^ -e ^ ^ m^m^'p ms^ ® mmm. tr^ij^fs^^ ms^ ^ ^ 

Xlt. F. Pietri-Rouxel (Eur. J. Biochem., 247, 1174-1179, 1997) 

Tti, M;tl*> JaN ay2 ^ n-^;i/i5t#:^(DJaFWMIS>&t>*jfiitfJCDS5gffi 

§^ >>'N°^KK#^?:M-a'$it7^;!j^A^, ±faN a y 2 ^C0FwM?K;5.tKlfil'4JCD 

^^ffi$:^-^--reMi^#MM;SS{cfev\TN a-^^y U^JKDIzy'^- tLX 

i?- - L T ffl i" -5 ^ > 7 A° ^ W # ^ ^ Tb': T' ^ ^ c 
[0 0 3 1 ] 

^^:^'j3i§i^mjst--g> h^y^i:^ai~-j ^i^\ihmi^int. m^mi^ii hmmi^i:t 
^x^^fi^^m^mmjkx:^i^'p(Dm^&^'^=-^---t^m\Hi[^mmmzi3^^xN a 
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[0 0 3 2] 

^IIHIS^c^v^TN a ^yi-y u^JV(D-^y-\)-- tLXi^mir:^^ yj^^^^n- K 

31 ^ ^ Vt; M{C ^1 o T J^T^BI t- -5 o 
[0 0 3 3] 

V 2 ^ (D t>*ifil cfi CD S^ffi ^ n ^ - § M F^^SM {C ^ V A T N a >r 

P-y^^y. v^x— ^- n > h, s V4 o^® >^d^-^-, jRtK 

18 ffl$E#2 0 0 1 - 3 0 5 6 7 1 0 
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cDN A^^-t^^-^^ commit. V^^C^^a^O; UffiDN A$:|fiffiL/, m 

y LTf^Mt--^^ F-T-Sjt'g^-S: - 

[0 0 3 4] 

K n - K f S a^^^ , l>*ifil * m^ffi ?: ^ ^ ^ - ^ Hi P^#^$IH 

^ M f <S ^ ^ # ^3Eg^ ^ ^ T' jS; <5 , fli*M?g>S:t>'Jfii 

^-^-•t'g.jriW#MlfflfiS{Cfev\TN a-f l^^;i/<7)-fe >-y-- i: LTf^Mt-'5> 
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i^2000 — 24 1637 

[0 0 3 5 ] 

^m-r^^yj-^^^^n- ]^-r^M^'?-ti'^T^m^m-r^ v=yyy^vai~v^i^\:i 

[0 0 3 6] 

iMM'^mwL^ jfii <z)?s^ffi 5: ^ ^ ^ - 1- -g) mp^nmrnm c ^ v ^ r n a -r ^ 

[0 0 3 7] 

\tm'^mmMsk^(^^M&^'^-^-^^m\Hnmmmiz-^\^^xN a^:ty v 
^y^-hhxi^m-t^^yj-^'^n^n- \^-t^m.^^t>mmnm.^^ h^y^s 



2 0 
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X«f§Ji(D^'fb5:M^ • fF#f-t-5:^l£^, tafa^;b^M#ti hl&%Xlifaf3 h ^ 
[0 0 3 8] 

^ -5 r t^ fC PI S $ n -g) (7) T' ^ V N , 
[0 0 3 9] 

2 1 m!iE#2 '0 0 1 - 3 0 5 6 7 1 0 
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[0 0 4 0] 

H {i z: ti e> ® ^iSM {c ps^ $ ti ^ CD T' ^ V ^ o 

^-/f^^hK^^-^mm-r^r^i^. ^yn^^~'r^y^:r,^vy\, 2^ 

tJf 3 ?:-^t^V'^7^(Z)yy 2^W\)H^> =yv h(DN a G/S C L 1 1 ^n-^fC j: o 

- (:^§5:^^0^1t±7^^^#^-^) h(Z)N a G c DN A® 4 4 6 b p 

^1 3 o<^zi-T'-r >^x^ y ^ b:;r^ KJ^S 1 1 -4 5 6 : 

GenBankT^ir^y 5>3 >S#Y 0 9 1 6 4 : @2^aS# 1 ) ■rv^^ ^'-T X$-& 

x^m(j^i&SL(D>f J i^'yu-y^^mx^fc. WM(j:>%mmm^m\^^'^^y-fu 

t>*3. 7 k b (DHind III^>t5:pBluescriptIISK(-) (Stratagene^tg^) XZ^zf ^ 
U-yhtc^. DN AiB^(J?:^^b^ (SH^fJliGenBank^T^'-fe^y 2/3>##A 
F 1 9 0 4 7 2 : @H^IJ##4 ) o 3, 2kb^;^«, ^ n-T^-T > 

y>i (5' #fflf?fl^® 1 3i^^i:vi7^N ay2 ^^'"'iB^a 

C^SIO® 2 3 : GenBankr ^iZ ^y 3 >##L 361 79©5?^' l^t^ K 

J^fi2 3 8 -4 9 0) S:-^^, 3. 7kb^;tttx^y>2 (Inl 5? ^ l/^T^ F^S 
^4 9 1 - 6 0.9 ) RV^:r.^ -jy 3 ^ b:^^ K^S 6 10-701) 

^T'V^feo :!1(Z)3 0(Z)x^ y>$:n- FLTV\SDN ABH^UliT a mk u ( 
J. Biol. Chem. 269, 30125-30131(1994)) iZ^ -dX ^ U~ — y ^'^tltcT^ >ts(DN 



2 2 
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^MM (BamH I, Bgl II, EcoR I, Hind III) {Co V^T ©itif > N (DJ^:^ 

oT, Nay2. 3. Na G;5:t>*S C LI lS:Nay2 H-^^Lfz-o 
[0 0 4 1 ] 

^^^.y^^ y ^--kmrn^^tc-^lZ.^ lac Zil'^^?: Vi^^N ay 

0)2 OT^ y^SB^fJ^'^iS - hV'^-Mhm^'t^^o\z^'^^ y'Lfc.. f 

^t)t>, 3 o^x^'V >$:-^t)M 2. 5kb<DSal It^;^$:pDT-A (Anal. Bioche 
m. 214, 77-86(1993)) (7)Xho lit^ h {Cjf A V^■e, 1 a c Z - n e o :;!7 "fe 

hCDSal I-Xho If^;t$:X^7 v> 1 (7)|:^|g'f4(Z)Xho liJ-'f h {C^A L ^ (01 a# 
fig) o miCj:oTVt7XN ay2 ^>A^®M^<Z)2 OT^ y^?:/S -j^f'^^ 

TV?>;N ay2iH£^<Df^*3UtC lac Zite^^5il|lC|gJi$i±-g>feJ?){C, 
lacZ-neo:^-fe^yh A L r ilJ2A^«, jc ® v^^? N ay2itfe^® 

i^-r hi:LTfUffi-r-5>3i:j()'^T'^<g)J:e)fC, lacZ-neo^-fe«yh(D5' 7^ 

j^{cEcoR l^)yij--k^i^mx\^r=.o J^^, jg 1 a tfj, ^y N^^^ 

-©ftJPW^^H?:, tfrntiW^Mco-T^i^xN ay2it^^J^$:, TISMilx. 

^|fC7)il^^J^$:-etl^n^L, |lIi4i(Z)M|5S-9--r h B liBamH L B g {±Bgl II, E 
liEcoR I, HtiHind HI, XliXho I'^^n'enM^^-t ^ a 
[0 0 4 2] 
[Nay27 ^y^T'^ h VJ'^(Z)#$^] 

E Smm ( 1 2 9/S VV'i7Xfi5fe®R 1 ■fe;i/v-r >) JC^Ab^o jii^ (Neur 
osci. Lett. 247, 135-138(1998)) IH^(Z):^?S{C2i C T, >lf'[4 E S ^ 

n->S:G4 1 SIC j:oT^^L, ^->!f >y h^n-XDX^' U -x^^r^:^^ ^ 
+illIMM;^$:^n-^'l (igi a#M ; X^' V> 1 (Z)Xho I;b^^J^8 k b J: 
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^^C^«LTV^^O. 3kb®EcoR I-Xba I^/t) tC <fc U EcoR I^'i^fc&MV^'g> 

■i)-ify:fu^y hvmM^i^r^. t.r=.. mm.^nt^^u-y^-^fu-'fz (neojt 

(::^9-rv-l, X^y>l®5' p^^fliilctC^'S ATGTTGACTTCCC 
CAGAGCC : @g?'J#-^ 5 ) 2 > X >r ^- (^v-T v'- 

2, lacZ(Z)5' 7^^M^{Cfe-5 A ACC AGGC A A AGCGCC ATTC 

:@B?IJ##6, ^^-fV-S, n:^ y>l(Z)3' p^j^fl^tC^ C A T C T T C 
CAAGGGCTCTGACA : IB^rj## 7 ) $:Mv^-g>>^f 7 A P C R{C j: USS^ 

f^n^M^j-m^muLr=.o pcRmmit. Ex-Ta q^Ku^^-if (laka 

^^-§!MVAT2|g|5gT'||^f Lfc (^ll^Pg ; 9 5°C 5^r^, 6 0 °C 1 7 
2 °C 1 H 2 ISPg ; 9 5 °C 3 0 #, 6 0 3. 0 #\ 7 2 °C 1 o 

[0 0 4 3] 

^ztti^mu^tir^zmcoE s^u-y^^. 8mmmo:>c 5 7bl/6 jv-^^?. 

1 omcdemsst^'^ I cRv^7::^®^'gjc#ffi$tifeo :i<D^^izi.xmibnr=.m 

=3p ^ ^ vt? ;^ 5: c 5 7 B L/6 J jf« x"i7^ i:3^iB$-t±, mm^fj^^^v^-um-ti^ 

tcN ay2:XfMv^7^§:f^|gL7^o 
[0 0 4 4] 

r ® 5? (x't7XN ay2"/~) li^0-e, ^5BBrtg-??M.ycS{CiES 
"efeo^o ^5=-n^-a'Mi&#l(Z)^^;()^?>#^tl^4 5 8E5©4 
-e^^M^®^:^, iP^3i[ti2 9. 5% (n=13 5) , ^^um^MitA 8. 

2 % ( n = 2 2 1 ) , :iis^m^Mlt 22. 3%(n=102) T'^ ^ 

»§^C-'ilg'f4^C^'^¥^t^S^C^^H;(,^^#$ r t t>m^^nX\,^^ (J.BIoI .Chem 
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.269,30125-30131 (1994) :5:tKAm. J. Physiol. 270, 0688-696(1996))^^ N ay2 ' 

|sl C & o 7t :i h li, V '!7 X N a y 2 ® i^iS V -i; N a y 2 5§JHm(Z>:feMfc X 
li^#tg:dJcf^^ L ^ v\ ^ 5:^ b T v^ -g>o 

[0 0 4 5 ] 

/\7^ng^'^M(+/-);at>*5J^^g^^M(-/-)®^ti^4x(DN''^>;(D 

X$-B:fe-y-if > h^tfco^:^$:|gI 1 b (C^f, El 1 b ®;&MfCti, 

(1 8 k b) &t>MI^§5[ (1 0 k b) CDil'e^•§^CD■9--rX;^)^^^4^rv^So 

. I?^M(+/+), '\-5^ng?-^M(+/-);5:tJf5t:^^-^M(-/-)®^ti^ticDv^;>^© 
APCRrJ^^ffc^M^&EIl clc^-To IH 1 c®;&^{Cli, S^^M (2 0 0 b 
p) ilIMM (4 0 0 b p) (7)3t>B^M©if >rX:;^)^^St^TV^§. 

[0 0 4 6] 

[Nay2y'^ye7T'!7hv:7:;^.{C^lt-5N a y 2 ^^J^(7)fit^] 

o lF^§tf(+/+), ^5=-ng?^M(+/-)^t>*3j^^g^^M(-/-)®^n^ti®T'i7X® 

|itf?^M-y-> >'';i/^Knittle^(Z):^iS(Am.J.Physiol.270,C688-696(1996))tC J: U 1^ 

$^L;to s D s -vifu u;i/T^ F>!f;i/«^^l&S.t5-r Ay >^d ^vt^^ 

-XW, (Neurosci. Lett. 247, 135-138(1998)) fB^<7):J^S"e^f o JilVi7>?.Nay 
2 . .3 Mlfil^f (n n ^ K'M5i:^^Tumkunit±;()^ e)#^^) S:PBS-ei : 500 fC 

#M6!l^?^-^T-^VN^il^5S^Lfeo 1 d {C^-To EI 1 d (D:&{|!j{Cli. 

Nay2^>/N°^ (2 2 0 kDa) (7)^875)^^5 tlT V^ -5 = N a y 2 ^ 

h U '?A^^:t^;i/liJ[SVNA> F^^oTVN€>:^)\ ^T-n^-^#: (Nay2'^ 

(Nay2"/") ;^ li-T':;;;^. N a y 2 ^ > A ^ li^tti 5 tl^fc;^)^ o 
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[0 0 4 7] 

[X-G a 1 Sfe^tC^^N ay2/^i;^r't7hx''^7^fC^tt-5>l a c Z#§3^®5S 

5) OVi7XN ay2"^/"®E^#:cOX-G a 1 Sfefe^^L/Tfe 3£v^/3-:^/^ 
^ hiy^'--^?1&tt*^HXMgl5 (1112 acfrcD^gg) ^r>*#M#Sfii5 (111^^) JC 
^v^T^i^$n^ (##¥Xl #3^) c 1 a c Z liZlCD E 1 5 V^/X^jW 

(IslMfP) ^CfeV^Tt;|g^gLTV^^„ itl ^©H'g'lC^l-t^ 1 a c Z 
*LT=fe;#ML, *fi^M$:X-G a l^|^^JC5»VN-©;t^ L;^^, iS 

^^2 0 S(Z)N ay2+^~ve'>^(^^®#MtiS$:X-G a 1 L ;t ^ U 

x^-y MMtj|>^^':^$nTVN-5 (#^^X i „ i a cZ^iiliM^^M 

g|5®^rL-n>«^ (|112b4i, t^WA^MfPT'^StlTVA^o ) {C|5S^$tl 
TfeU> fll[^;^)^^tt^ffi$tl^*^ofeo 1 a c Z|g^©A^- 

>:^^HX#^fi^^(7)|M^;tT't;M^-r'2>^^l*^-e^fe„ EI2cictt, S^^Mc^i-j- 

y (Schwann) ^ 7^, 1 a c Z |§5itt;(>ai 

t>*f5#MT'*;li^$tl^= 1 a c Zfiii(7)rtl^(Z)A^->lj:, ^^yhNay2 
:5Lt>*Vt7XN ay2|§iH(Cgg-r'g>^:^ (Proc. Natl. Acad, Sci. USA 89,7272-72 
76 (1992) . FEBS Lett .400 , 183-187 (1997) ,G1 ia, 21 ,269-276 (1997) ) ^ i: < —^"T 
So Z.(DZ.ht,-^h lac Zite^^JMJj:x"?;^N ay251>fe^(Df(fWI^(C j: o 

[0 0 4 8] 

[N a y 2 (7)^S^6^?S:^frj] 
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Vj7XN ay2<D^m^'^^Ji^^^i^m^^tclSb. N a y 2 VC' X i: N a y 2 

fc= @^$4^^l^&^^^^c2mm<z)j?$^cxti^^|BJ^c/(J^<^^^^UT'^^^o^<. pb 

S"e 2iai5fe?tL, 1 mg/m 1 (DX-G a 1, 5 mM® Kg F e (C N )g, 5 mM 
®K4Fe(CN)g, 2 inM(^)M g C 1 0. 2 %(Z)N P - 4 0 $:-^t; P B S cfi 

>T'MM^ti^x-^^ KJifc^Sbfeo m-^-n ^'-f h 2 0 0 1^71^^^ 

^) ^ U —r (Sigma, N-4 142) Xtt^^U TMHH^ft^ > ( 

GFAP) "i^-y-^/KU ^ n (Santa Cruz Biochemistry, s c-6 1 
7 0) $:MV^T:ft^^'fe L^CNeurosci. Lett. 247, 135-138(1998))„ V't/ji^^.Nay 

Sri:?:l2I3tt^t- (##^*2#M) = 
[0 0 4 9] 

IM3 a - e ttN ay2'^/"v"t7>^©, EI 3 f {iN a y 2 >^(Z) cfi^g#M^lC 

JSit-g) 1 a c Z^5i$:^bTV\-g,„ ^fe, 0 3 a , b, d , e f 
;t^;RM#:®J!^^^t^JC, 0 3 cld:iEcp^*^®T'^tl^tl2miniC-f?]^L, X- 
G a 1 T'^feLfe*;(Z)-efeeo :^^> 1113 c {C^3V^TttFw<Z)Tc^BS^^il^*b^ 

4^tflCMVN^tlfeo EfStC^VNT, A H : frf:S'^SJ*T§|5fI^ (anterior hypotha 
lamic area) , MH : cfi:5^#^^ (medial habenular nuleus), ME : iE'=fl^^( 
median eminence), OVLT : 1^^^*^ (organum vasculosum laminae terminal 
is), MPO : ^^^mWiW^ (medial preoptic area), DMH : =g'ffi^Ej^TBl5 
(dorsomedial hypothalamus), I P DM : ^H'cfigP'fiACDPP^^ (interpeduncular 
nucleus of the dorsomedial part), MMR : iE'+'li^COcfi:^§|S (medial part 
of the median raphe), NHP : ^tf^-frg^ (neurohypophysis), S FO : 
Tll*^ (subfornical organ), CX : :A:f«^® (cerebral cortex), B L A : M^fe 
^!|£{a[I'(g(baso lateral amygdala) ^tl-?4xSl* •^■5 = |lI3c{CfeVNT, OVLT 
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(03 sMh) , UG F AF :iiV ^U-i-Jimi^ (EI3 i) , Xlt^ Ui/ 
JVA^TtUvh (cresyl violet) (Il|3 j) {C J: U^-fe^ ttfeo ^fec^i/^^h 
Jn;#:il;5^5L^gP^T'fe§. +)->^;i/ttAH (EI3g), SFO(|g|3h 
^tJ^i) ^t>'ME cms j) y^■:^a.-^>$:^f 
o 03 j (Z)MfPl±, m^m^^^-t. W®«/^°^;l/®±:^^[«IV^TV^^o 0 3 2 
- h © >^r - ;i/ A - 1 i 3 0 fi mV^ U> 03 j (DX^-JlA-lt 10 0a 

[0 0 5 0] 

\^?>Ztt)'^m^BVf=. (03a-f) o 1-?&t>t., MPO, AH, DMH, IPD 
M, MMR, MeV, MH, ME, SFO, O V L TSltJ^N H P "T^fe^^ ME, 
SFO, O VLT^t>'NHPl±jrw^JlH#IW (CVO) ^LT^^jtl, '^mM. 

®^tA$:{l5l3i-r'g)(FASEB J, 7, 678-686 (1993)) „ N aiy2'^^~'=<'^ ^Xltitmm^ 
VM a c Z®|§5g}^)^CX;g:t>'B L AlCM^tlT^^tC^L, N a ^ 2~^~^ ^ ^IZiS 
n;i,Z.ti'b(D^^&'V(D lac Z(D^mii^ <>) MM X ^ fcL (03 f ) „ 1 a c Z 

#:Xl±m^*UTM^«'f4^>/1^ (GFAP) ^ V ^ U ~ ^ JVmi^X 
t--g>*\ ^ l^i/;V^-^'-f :t b^y h^^^^ff 1 a c Z 5§JHm(D:^§[J:$> 

tiMPO, AH (03 g) , I PDM, MMR, MH5:t>*Me V^(D — ^ — Uy 
-f ^:^y hKMLXm'\iV&^r^o ^t=.. G F A Pl^ffilDSStt 1 a c Z^giSlcM 

[0 0 5 1] 

CVOtC^t^t-Sl a c Z|gJg,||ffSg(Z):$^^tt#tCMS-efeU, MEJCJ3J^-2>1 a 

c z^^M^J5g^i||3M^®;*{cM^•rv^fc (S3 j) , ^(D^^ltm^^Wtc^j^ 
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v^_t^m(Z)^«^>t^f£;LTv^^„ ^(Dmmitm^um (csf) , nmmmj^ 

t>*J&^(^K$:M'^LTVN^#5^;^imT'^-5^--tJ--f h t^:^ibtl^ (Neuroscie 
nee 3,277-283(1978) )o ZLtl^ltC S F t.^m^mM^m<Dm<D^^^mcm^ 
i:#Ae>nTVNeo lac zm'^MS^itS F 0±m^M.^X t-ifi^lZ^ 
^b, 't<Diz3'^lt—=L~U-7^^:i-yhil^^^L (03 h) , GFAPtcML 

i^'ffT'feoT^ (1113 i) „ la czm^mmtmsm^oy^mcm/vvm^^miz 

mizm^^^tltco ^ e3^iV^t)^^ -5 T^^llff>SS( J. Exp. Bio 1.139,67-79 (1988) ){C 

[0 0 5 2] 

[F o s --f A^ifflM^] 
1 a c Z^3^(Z)^tf{Cj:oT, Vt? X N a y 2 4 0(Z)fwMH#W;5:t>*cfi^E# 

m.^^:>^:ty^^ i/y^lzm^LX\^^t^^^nX\f^^^ilti'ib (FASEB J 7,678-68 
6(1993), Annu. Rev. Physiol. 59, 601-619(1997), Physiol. Rev. 78, 583-686(1997), P 
hysiol. Rev. 58, 582-603(1978), Ann. NY Acad. Sci ,877,258-280(1999)) , 
N ay2^•v:^;l/7b^#:?R^»?^:>^^;^aM(Z)^^M]^^C^V^T#tgLTV^§ 

[0 0 5 3] 

Ti^^^^v^mMyi^^mmv^mizisfj-^tir^. m(7)^^nmmm (Mnpo) , 
(ovLT) , fli^Ttiw (sFo) , (pvn) ]kzfnm±m 
(SON) (D ^-DCDmmzisii^^F o s -4 y^mmcDm^U'it m 
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= 4, -^^y^N ay2~/"{Co^ n = 4) , yf^X^l 2^ra®V^7;?. (n= 5RXJ^ 
5) , |sI2 4 mm(D-r^y^ (n = Q-BlXJI) , 1114 8 ^r^CD x^ir;^ (n = 6^t>* 
5) ^m^^Xm^tco ttftHS^IST'm^L/feT'^^®lj^|BlC@^MiC4°CT— 
^?t«L/fe^> Fw$:t^^'^ h-A (Leica, VTIOOOS) ±T' 5 0 m 
<DW--^(D^'i^^}^hht=.o MF o s ^^jKU ^ n-^;i/^5i#: (Santa Cruz Bioch 
emistry, sc-52-G) ©PBSlOO 0 ^#f^?^$:M V^T A / b 

^-S^':$3-tfS>;^7^A (K S 4 0 0;^)^#MbfeAx iophoto2) $:MV^T^KI 

(##¥X3#M) o 
[0 0 5 4] 

(OVLT) ^^,TO^>T-CZ)ft§i[6lJ^^T'fe 

X>r-;i/A-li2 0 0 ;i m$:^bTV^^„ ^feEI4bli, ii^6^m.W^M\ZlB 

n^m^y^-^ (SFO) , um±^ (son) , (pvn) , mu^-^ 

(OVLT) :&.X^^^^mmW, (Mn PO) 1 mm^^Tt U cfic^ F o s ->f 
/Ki;^^' >^mc7)iSc (TO) ^r^n^y h LfefeCDT'feU, Efcf S . E. 

^^L, MPPttN ay2~/~"T';7Xi:N ay2'^/V't7;^®r^T'*ig^ (p<0. 0 

12,2 4:55:0^4 8^^^^f4^T^C^V^T F o s - ^ J -^i^V^ y^^^f-SM 
iBSiS^fi, N ay2"^"V'^>^'et;N ay2^/V'^X-??=fo^^{CJi;(jPbfe= b*^b, 
S FO^t)^*0 VLTlC^Si^f-SN a y 2 V ic ^ ll" S F o s - ^ J TiiVr -< 
•fm\t. N ay2'^/V'i7;^^Ci:b^2^fi;(;tft-'5^il*':|i^$tlfe=. MnPO, P 

■ * 

[0 0 5 5] 
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-i;{CAtie>ti7^o 2o®m®MK2 4^W#Jcf^;iTi^--r Kt^^f '[4cDi^#$: 

hij^lt^c.. mnm=^mm(^m (mi) 

(Dl^^^BV. (-/-)> ^ 7" ng^-^M (+/-), ig^^M(+/+)i:*; 

aCl^m^tif^. 0. 3MXtt^tlJiA±®a/StC^t^B^^U, 5?;i/^Mfls 

t.tf^titi'^ftLo ^^0 5 bTb^fj, -^-15^ (0. bM(DWM) , (0. 0 IM® 

HCl) , ^1515 (0. 0 2MCD=3r->i^^i^) KM^t ^m^'mzmiS^M^^^LK*'^ 

[0 0 5 6] 

3E5^t>'5E) (C/O h AVl/tr^-;V:hh U (6 0mg/kg) $:I^J^Wig 
$:affi_$-&TMH®#IW*^^|5g||^-t±. (bulla) (D KU^^Xmnihtco 

^^(D^^^m^i^B^'j'^^-^mnmAL (o. immii:#) {c^t.jiif7tc 
Wio. 3^}>xm^m\zm.^t\. 7.^)v:f^^-vumt\±\zmm-^M=.. 
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[0 0 5 7] 

^mmthXltO. 1M(Z)NH4C 1, 0. lM(Z)NaCl, 0. 5M(DWM 
,0.0 1M<Z)HC 1, 0. 0 2M(7)^ — yig.m^ (Q-HC 1) , 0. IMO) 
KCIRXJ^O. 1 MOCHgCOON a (AcNa) ^ffiV>^„ ^.tie^^^^Sli 

(2 5±2°c) ^c^v^Tf5cDtr^®^c^gffi$tlfeo i^ii^M$rM(Z)ra{c^i?;^ 

IBi^lgr^^Eie a JC^-To 0. 1 NKDNH^C 1 fCM-r-S^^W^JCiSW 

[0 0 5 8] 

V^:^&^&^i^Tlznii^:S>^m^^mzM■t^JEn^J^^J^^ (0 5) ^i#-&%;iti 
[0 0 5 9] 

3M(Z)NaCl) I*^f$:BM^^o l^i^{C^A2t)x":;Xli 2 OC^JK^^ 

a C 1 ®^#^$:-^x., 1 6^lC?gS^ft5:MSbfec S0 1 0 ^(cM:^(Z))ffi$:l^ 

mxmmi0i^yi<>(D^mm^^^Lr^. 2 4^ra7K4>fi®5<^tu^jcfevATo. 3m 

<DN BiC HZM-t^m^tf^ (1117 a) ^^g^* (1217 b) $:M^U^= ZCDM 
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miCSSi-f^nm (B) it. 6 (+/+), 6 (+/-), 6(-/-)T'$>U, E|cfi®M#«S 
. E. *P|JliN ay2"/"x":7^^N ay2'^/"^Vt7X(Z)ra-e^S^ (P< 

0. 0 5) tt'^mi^^^^t^mhx^^^^o :^^MM<DWzif^mik^yKizm^i)-' 

':7^lil#^^^^c^v^T^^^:7!)^^}^)^ofe (07 a) „ ^tK^S^S (tK^io. sm 

^i^r(D^^;l/-^*^;^c:^>mfl^^^c^i4>^J^±i:;^oTv^^ (1117 b) » 

[0 0 6 0] 

(9 18 0, AVL Scientific, GA) (Ci;oTM^L/^o ;!K 

^lltrf(7)N a'^tilg (mM) (i^tl^m 5 3 . 6±0. 6;g:tKl5 3. 0±1 
. 2, K'^^g^ (mM) ti^tl^tl4. 6±0. 1 ^t>*4 . 7 + 0. 1, C 1 
M (mM) li-?-tl^tll 18. 5 + 0. 6;5lt>'l 18. 3 + 0. 9T'feo7^o ^ 
^, 7K:$^'in.S^^S=^(Z)N 3"^^!;^ (mM) 5 1. 6±0. 8^t>*l 

5 0±0. 3, K"''^iM (mM) 6 . 5 + 0. 2:5:t>*6. 7±0, 2 

. C 1 (mM) 116. 0 ± 1 . 0 116. 4±0. 8-e 

[0 0 6 1] 

^Tofeo lO^tCO. 1 2 m 1 (Dji^:^i^7!K ( 0 . 9 % ® N a C 1 ) '!7 Xtt 
l^l^{C?ilifbfeo 0. 3M(^N a C 1 -t" h U "t/ A^^:^$:ilS 

:^(Z)-ft*3tI{c^;t^„ 1 6^JcM^:ij±^7Kc^2img<7)^i|*5:L7to ^©ilJccDH® 
1 0^{C;!K>S.tN*0. 3MCDN a C 1 1 2^, 14^, 1 6 ^ {C t>* 0 . 

3M®N a c 1 (Z)S^i$:M^L7t. ■?-<7)^liI^^:/n h =i-;i/i:\ HfDv:?;^ 
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fibfeo ^^$:0 8ic^i-o 

[0 0 6 2] 

Ili^^ait:^*^?3 2NFr^#® 0. 3M(Z)NaCl (q&M) J§:t>*^ CO^^ 

(+/+), 10(+/-), 10(-/-)t?feU, 0 8 cfi®|gt#ij:S. E. * PPli 

N ay2~/"v^XilN ay2'''/'''vi7X®r4"e^S^ (p<0. 0 5) 

[0 0 6 3] 

T^MT^So ^;t^(Z)N ay2^^:^;bit^d^:5^^v^;^$:Mv\-g>zii:{ci: U 
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[0 0 6 4] 



SEQUENCE LISTING 



<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 



<120> Nav2 channel gene-deficient non-human animals 



<130> A011P24 



<140> 
<141> 



<150> JP 2000/237320 
<151> 2000-08-04 

<160> 7 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 446 
<212> DNA 

<213> Rattus norvegicus 
<400> 1 

atgttgactt ccccagagcc gaagggcctt gtcccattca cggcagagtc acttgaactt 60 
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ataaaaaatc 


acattgctaa 


aaaatgcaac 


agccgggata 


tagaagcagg 


caaaaaactt 


accgtgtcag 


agcccttgga 


agatgtggat 


atggtcttaa 


acagaaacag 


agtcatcttc 


ttgtctcctt 


taagctctct 


cagaagagct 


cgcctgctga 


ttttaattag 


tgttctcacc 


ccggaatgga 


tattggcagt 


agagaa 



gaagagcatg aagaagaaga tttaaaacca 120 
ccatttgcct atggaaccct tcctcaagga 180 
ccatactact atgttaagag aaatactttc 240 
aggttcaatg cggtttccat cctctgcacg 300 
gttatcaagg ttttggtgca cccccttttg 360 
gacagcatac ttatgtgcat gagtaaccta 420 

446 



<210> 2 
<211> 5482 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (252) (5297) 



<400> 2 

cacgcgtcga ctagtacggg gggggggg^g 

tggagctagc ctggtggctg agtgtttagc 

caacaacctc cgtagtagag atctgagaag 

agccttgcat ctggggttct tgctggagtt 

taaaaccgaa a atg ttg act tec cca 

Met Leu Thr Ser Pro 



gggttggtct gtaggtggtc tctgggtctg 60 

tggaagcagc agtggaccgc aaccacattg 120 

acaagcccag gagagcaaag ggctctcgtg 180 

ttagtgaaga ctagcatttg acagcaacta 240 

gag ccg aag ggc ctt gtc cca ttt 290 
Glu Pro Lys Gly Leu Val Pro Phe 
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aca aca gag tea ctt gaa ctt ata gaa aat cac att get aaa aaa tge 338 
Thr Thr Glu Ser Leu Glu Leu lie Glu Asn His He Ala Lys Lys Cys 

15 20 25 



aat gaa gae eee gaa gaa gaa gaa ggt tta aaa eea agt egt aat eta 386 
Asn Glu Asp Pro Glu Glu Glu Glu Gly Leu Lys Pro Ser Arg Asn Leu 

30 35 40 45 



gaa get gge aaa aga ctt eea att eee tat gga acc ete eet cga gga 434 
Glu Ala Gly Lys Arg Leu Pro lie Pro Tyr Gly Thr Leu Pro Arg Gly 

50 55 60 



acc gtg tea gag eee ttg gaa gat gtg gat cca tac tac tat gtt aag 482 
Thr Val Ser Glu Pro Leu Glu Asp Val Asp Pro Tyr Tyr Tyr Val Lys 

65 70 75 



aga aat act ttc atg gtc tta aac aga age aga gtc ate tte agg ttc 530 
Arg Asn Thr Phe Met Val Leu Asn Arg Ser Arg Val He Phe Arg Phe 

80 85 90 



aat gcg gtt tee ate tte tge aca ttg tet eet eta aac tec etc aga 578 
Asn Ala Val Ser He Phe Cys Thr Leu Ser Pro Leu Asn Ser Leu Arg 

95 100 105 



aga gca get ate aag get ttg gtg eat ccc ctt ttt egc ctg ctg att 626 
Arg Ala Ala He Lys Ala Leu Val His Pro Leu Phe Arg Leu Leu He 

110 115 120 125 
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tta ate age 
Leu He Ser 

cea gaa tgg 
Pro Glu Trp 

ttt gaa ata 
Phe Glu He 

160 

ttt tec ttc 
Phe Ser Phe 

175 



gtt etc act gac 

Val Leu Thr Asp 

130 

ata ttg gca ata 

He Leu Ala He 
145 

ett gta aaa gtc 

Leu Val Lys Val 

ett ggg gat ett 

Leu Gly Asp Leu 

180 



age ata ett atg 
Ser I le Leu Met 
135 

gag aat act ttg 
Glu Asn Thr Leu 

150 

att gca aga ggt 
He Ala Arg Gly 

165 

tgg aac tgg ett 
Trp Asn Trp Leu 



tgc atg agt 
Cys Met Ser 

ett ggg att 
Leu Gly He 

155 

ate tgg gca 
He Trp Ala 

170 

gat ttc agt 
Asp Phe Ser 

185 



aat eta 674 
Asn Leu 
140 

tac gca 722 
Tyr Ala 

ggt tea 770 
Gly Ser 

gta act 818 
Val Thr 



ttg ttc gag eta ate aca agg ttt 

Leu Phe Glu Leu He Thr Arg Phe 

190 195 

ett aaa act ate aga act ttc cga 

Leu Lys Thr He Arg Thr Phe Arg 

210 



tea cet eta age tec ttt tta atg 866 

Ser Pro Leu Ser Ser Phe Leu Met 

200 205 

att ttg aag att ate ect ttg aac 914 

He Leu Lys He He Pro Leu Asn 

215 220 



cac ggc ctg cag tet att gtg atg aca ctg gee cag tgt ttg aag aaa 962 
His Gly Leu Gin Ser He Val Met Thr Leu Ala Gin Cys Leu Lys Lys 

225 230 235 
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eta ttt ggt gcc att gcc eta get ctg ttt ttt 
Leu Phe Gly Ala lie Ala Leu Ala Leu Phe Phe 

240 245 

eta ett gga atg ggc ete ttc atg ggc aae etg 
Leu Leu Gly Met Gly Leu Phe Met Gly Asn Leu 

255 260 

egg tgg eea gaa gaa aat gaa aat gaa aeg etg 
Arg Trp Pro Glu Glu Asn Glu Asn Glu Thr Leu 

270 275 280 

age ett aae tat agt eea gaa aga ata aae tte 
Ser Leu Asn Tyr Ser Pro Glu Arg He Asn Phe 

290 295 

gcg aaa tat get ete ett tge ggc aae agg aca 
Ala Lys Tyr Ala Leu Leu Cys Gly Asn Arg Thr 

305 310 

eeg gaa ggt tat gtg tgt gta aaa gaa gge aca 
Pro Glu Gly Tyr Val Cys Val Lys Glu Gly Thr 

320 325 

ttc aca agt ttt gac aae ttt gge tgg tec ett 
Phe Thr Ser Phe Asp Asn Phe Gly Trp Ser Leu 

335 340 

ttg atg aca eag gat tac cet gaa tta ett tat 

3 9 



ctg get gtg ttt tea 1010 
Leu Ala Val Phe Ser 

250 

aag cac aaa tgt ctg 1058 

Lys His Lys Cys Leu 

265 

cac aae aga act gga 1106 
His Asn Arg Thr Gly 

285 

tae tac atg gaa gga 1154 
Tyr Tyr Met Glu Gly 

300 

gat get ggc eag tgt 1202 
Asp Ala Gly Gin Cys 

315 

aat cet gac aat ggc 1250 
Asn Pro Asp Asn Gly 

330 

ett get atg ttt cga 1298 
Leu Ala Met Phe Arg 

345 

cac eag ate ett tat 1346 
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Leu Met Thr Gin Asp Tyr Pro Glu Leu Leu Tyr His Gin He Leu Tyr 

350 355 360 365 



get tea gga aag gte tac atg ata ttt ttt gtt atg ate agt tte tgg 1394 
Ala Ser Gly Lys Val Tyr Met He Phe Phe Val Met He Ser Phe Trp 

370 375 380 



ttt gee tte tat ttg aea agt ttg tte ttg ggc ata etc aet atg aee 1442 
Phe Ala Phe Tyr Leu Thr Ser Leu Phe Leu Gly He Leu Thr Met Thr 

385 390 395 



tat gaa aag gaa aag eag aga gee tgt gag gaa tet gga gge ett gat 1490 
Tyr Glu Lys Glu Lys Gin Arg Ala Cys Glu Glu Ser Gly Gly Leu Asp 
400 405 410 



cec aaa tgt eaa cag aea gtg aaa gaa ete gae gaa gaa aat gae gea 1538 
Pro Lys Cys Gin Gin Thr Val Lys Glu Leu Asp Glu Glu Asn Asp Ala 
415 420 425 



get gag atg gaa aet aea eaa ata gaa atg aag aaa aga tee eea aet 1586 
Ala Glu Met Glu Thr Thr Gin He Glu Met Lys Lys Arg Ser Pro Thr 

430 435 440 445 



tet ata aae aee aea etg gat ata etg gaa gae aet aee ete gga eac 1634 
Ser He Asn Thr Thr Leu Asp He Leu Glu Asp Thr Thr Leu Gly His 

450 455 460 



aga gaa gaa eea gaa aea tee agg aag aaa tge eea ata tgt tgg eat 1682 
Arg Glu Glu Pro Glu Thr Ser Arg Lys Lys Cys Pro He Cys Trp His 
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465 470 475 

aag ttt att aaa acc tgc ttc ate tgg aaa tgc tct ccc tgt tgg gta 1730 
Lys Phe He Lys Thr Cys Phe He Trp Lys Cys Ser Pro Cys Trp Val 

480 485 490 

aaa ctg aac gag ttt get gat aga gtt ata aca cac eca ttg get gat 1778 
Lys Leu Asn Glu Phe Ala Asp Arg Val He Thr His Pro Leu Ala Asp 

495 500 505 

ctt ttt ctt gte ate tge ate gtt tta aae ata tgc tte etc gee eta 1826 
Leu Phe Leu Val He Cys He Val Leu Asn He Cys Phe Leu Ala Leu 
510 515 520 525 

gaa cat ttt cca atg age gag gag etc agg tct etc ett cac gtt gga 1874 
Glu His Phe Pro Met Ser Glu Glu Leu Arg Ser Leu Leu His Val Gly 

530 535 540 

aat ttg gtt ttt att gga att tac aca ata gaa ctg att ttg aag ata 1922 
Asn Leu Val Phe He Gly He Tyr Thr He Glu Leu He Leu Lys He 

545 550 555 



ate get atg cat cca tat ggg tat ttt caa ata age tgg aat att ttt 1970 

He Ala Met His Pro Tyr Gly Tyr Phe Gin He Ser Trp Asn He Phe 
560 565 570 

gac agt ata ctt gtg gtt ttg gag tta aca gaa att tta eta gea gat 2018 

Asp Ser He Leu Val Val Leu Glu Leu Thr Glu He Leu Leu Ala Asp 

575 580 585 
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gtt gaa gga eta get gtt tta ata aca gtc cea ttg ata ttt ata aaa 2066 

Val Glu Gly Leu Ala Val Leu He Thr Val Pro Leu He Phe lie Lys 

590 595 600 605 

ctg ggg aag tae gga cea cea ttt aag agt ttg atg cge ate ett ggt 2114 

Leu Gly Lys Tyr Gly Pro Pro Phe Lys Ser Leu Met Arg He Leu Gly 

610 615 620 

age tea ttg atg gee ctg aaa gat ttg gtc etg ttg etc tgc ata tte 2162 

Ser Ser Leu Met Ala Leu Lys Asp Leu Val Leu Leu Leu Cys He Phe 

625 630 635 

gtt tac ttc tet get gtg tte gge atg aag etg ttt ggt cga agt tac 2210 

Val Tyr Phe Ser Ala Val Phe Gly Met Lys Leu Phe Gly Arg Ser Tyr 

640 645 650 

aag gat tgt gte tgc cac ata aag gaa gae tgc caa ecc caa cge tgg 2258 

Lys Asp Cys Val Cys His He Lys Glu Asp Cys Gin Pro Gin Arg Trp 
655 660 665 



cac atg agt gae tte ett eat gee tac atg acc gtg ttc cga ate etc 2306 

His Met Ser Asp Phe Leu His Ala Tyr Met Thr Val Phe Arg He Leu 

670 675 680 685 

tgt gga gag tgg ata gag aca tta tgg gag tgt atg gag gtt gca gge 2354 

Cys Gly Glu Trp He Glu Thr Leu Trp Glu Cys Met Glu Val Ala Gly 

690 695 700 
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cag gcc tgg tgt att cct ttt tac atg atg gtc att tta att gga aac 2402 

Gin Ala Trp Cys He Pro Phe Tyr Met Met Val He Leu He Gly Asn 

705 710 715 

tta ttg ata ctt tac etc ttt gtg aca ttg gtg age tct ttc agt tac 2450 

Leu Leu He Leu Tyr Leu Phe Val Thr Leu Val Ser Ser Phe Ser Tyr 

720 725 730 

tat gat get aca teg gaa gtg aac aaa gaa gcc aaa aac ctt cag ctt 2498 

Tyr Asp Ala Thr Ser Glu Val Asn Lys Glu Ala Lys Asn Leu Gin Leu 

735 740 745 

gcc atg gca agg ata aag teg gga ata aac tec atg ctt ctt aaa tta 2546 

Ala Met Ala Arg He Lys Ser Gly He Asn Ser Met Leu Leu Lys Leu 

750 755 760 765 



atg tgc aca gaa aga agt gtt 

Met Cys Thr Glu Arg Ser Val 

770 

gat cca agt gtt aaa gag aat 

Asp Pro Ser Val Lys Glu Asn 

785 

age aac acc caa act ttc etc 

Ser Asn Thr Gin Thr Phe Leu 

800 

gag aaa act cca gtg act gaa 



cct aca gaa gca aca gae caa 

Pro Thr Glu Ala Thr Asp Gin 

775 

att tct ggc eat act ctt tct 

He Ser Gly His Thr Leu Ser 

790 795 

aga tat aag gae cag age age 
Arg Tyr Lys Asp Gin Ser Ser 
805 810 

tct gag agt caa tct ctg att 

4 3 



ata tgt 2594 
He Cys 
780 

gaa ctg 2642 
Glu Leu 

age act 2690 
Ser Thr 

get agt 2738 
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Glu Lys Thr Pro Val Thr Glu Ser Glu Ser Gin Ser Leu He Ala Ser 

815 820 825 

ccc agt gcc tct gaa act gtg ccg att get tea gga gaa tet gat ata 2786 
Pro Ser Ala Ser Glu Thr Val Pro He Ala Ser Gly Glu Ser Asp He 

830 835 840 845 

gaa aat ctg gat aac aag gag act egg age aag tet ggg aat gga ggc 2834 
Glu Asn Leu Asp Asn Lys Glu Thr Arg Ser Lys Ser Gly Asn Gly Gly 

850 855 860 

agt aaa gag aaa atg aag eag tet age tea tet gag tge age aca gtt 2882 
Ser Lys Glu Lys Met Lys Gin Ser Ser Ser Ser Glu Cys Ser Thr Val 

865 870 875 

gat ate get att tet gaa gaa gaa gaa atg gte tat gaa cat gaa aag 2930 
Asp He Ala He Ser Glu Glu Glu Glu Met Val Tyr Glu His Glu Lys 

880 885 890 

tea aag ctt cat aaa aat ggt tat gaa cgc aaa tct tea act ggt caa 2978 
Ser Lys Leu His Lys Asn Gly Tyr Glu Arg Lys Ser Ser Thr Gly Gin 
895 900 905 

ate agt aga gaa tct agg aat gga aag att tgg aaa aac ate agg aaa 3026 
He Ser Arg Glu Ser Arg Asn Gly Lys He Trp Lys Asn He Arg Lys 
910 915 920 925 

act tge tgc aag ata gta gag aac age tgg ttt gag tgt ttc att ggc 3074 
Thr Cys Cys Lys He Val Glu Asn Ser Trp Phe Glu Cys Phe He Gly 
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930 935 940 



ctg gtc act ctg etc tgc aca ggc act ctg get ett gaa gae ata tat 3122 
Leu Val Thr Leu Leu Cys Thr Gly Thr Leu Ala Leu Glu Asp He Tyr 

945 950 955 



att gat eag aga aaa ace act aaa ate tta ctg gaa tat gcg gae atg 3170 
He Asp Gin Arg Lys Thr Thr Lys He Leu Leu Glu Tyr Ala Asp Met 

960 965 970 



ata ttt gca tac ate ttc att ctg gag atg ett etc aag tgg gtg get 3218 
He Phe Ala Tyr He Phe He Leu Glu Met Leu Leu Lys Trp Val Ala 

975 980 985 



tat ggc ttt aaa gee ttt ttc tee aac aac tgg tac aaa ctg gae ttt 3266 
Tyr Gly Phe Lys Ala Phe Phe Ser Asn Asn Trp Tyr Lys Leu Asp Phe 
990 995 1000 1005 



atg gtt gtt ate gtg ttt tgt ett age tta ata ggc aaa act cga gaa 3314 
Met Val Val He Val Phe Cys Leu Ser Leu He Gly Lys Thr Arg Glu 

1010 1015 1020 



gat ctg aac cet ctg aca tea ata aag ttc ett cga gca eta aga gtt 3362 
Asp Leu Asn Pro Leu Thr Ser He Lys Phe Leu Arg Ala Leu Arg Val 

1025 1030 1035 



ctg teg eag ttt gaa aga atg aag gtg gtc ctg aga get ttg ata aaa 3410 
Leu Ser Gin Phe Glu Arg Met Lys Val Val Leu Arg Ala Leu He Lys 
1040 1045 1050 
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aca acc tta ccc act gtg age gtg ttt eta gte tge eta atg ate tgg 3458 
Thr Thr Leu Pro Thr Val Ser Val Phe Leu Val Cys Leu Met He Trp 
1055 1060 1065 



ctg ett tte agt gtt att gga gtg eag tta ttt get gge aag tte tat 3506 
Leu Leu Phe Ser Val lie Gly Val Gin Leu Phe Ala Gly Lys Phe Tyr 
1070 1075 1080 1085 



gaa tgc att gac cca aea aag gga gaa aga tte eet gta ttt gaa gtt 3554 
Glu Cys He Asp Pro Thr Lys Gly Glu Arg Phe Pro Val Phe Glu Val 

1090 1095 1100 



atg aat aaa agt eag tgt gaa aaa etg tta tte aat gaa tea atg ceg 3602 
Met Asn Lys Ser Gin Cys Glu Lys Leu Leu Phe Asn Glu Ser Met Pro 

1105 1110 1115 



tgg gag aat gea aaa etg aae ttt gat aat gtt gga aat ggt ttt ett 3650 
Trp Glu Asn Ala Lys Leu Asn Phe Asp Asn Val Gly Asn Gly Phe Leu 
1120 1125 1130 



tct tta ete caa gtg gea aea ttt aat gga tgg ate agt att atg aat 3698 
Ser Leu Leu Gin Val Ala Thr Phe Asn Gly Trp He Ser He Met Asn 
1135 1140 1145 



tea gea att gat tct gtt ggt gta aac atg eag ccc age ttt gag tac 3746 
Ser Ala He Asp Ser Val Gly Val Asn Met Gin Pro Ser Phe Glu Tyr 
1150 1155 1160 1165 
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aac etc tac atg tat agt tac ttt ate ate ttt gtt ate ttt gga tta 3794 
Asn Leu Tyr Met Tyr Ser Tyr Phe He He Phe Val He Phe Gly Leu 

1170 1175 1180 



ttt ett cct etc tgt atg ctg att ggt gtt att att cgc aat tte aac 3842 
Phe Leu Pro Leu Cys Met Leu He Gly Val He lie Arg Asn Phe Asn 

1185 1190 1195 



aag cag aaa att aag cag gga gga tea aac ate ttt ata aea gta aaa 3890 
Lys Gin Lys He Lys Gin Gly Gly Ser Asn He Phe He Thr Val Lys 
1200 1205 1210 



cag aaa aaa cag tac egg gee ctg aag aag etc ttg tat gca gac gtc 3938 
Gin Lys Lys Gin Tyr Arg Ala Leu Lys Lys Leu Leu Tyr Ala Asp Val 
1215 1220 1225 



cag aaa cea aca ccc cgc ccc aga aac aaa tte caa ggc tte ctt ttt 3986 
Gin Lys Pro Thr Pro Arg Pro Arg Asn Lys Phe Gin Gly Phe Leu Phe 
1230 1235 1240 1245 



gac eta gta aea cac cgt gtc ttt aat gtt ate ate ata ett ett ate 4034 
Asp Leu Val Thr His Arg Val Phe Asn Val He He He Leu Leu He 

1250 1255 1260 



tgt tte caa gca aca ace att atg ata caa aag gat gag cag agt cea 4082 
Cys Phe Gin Ala Thr Thr He Met He Gin Lys Asp Glu Gin Ser Pro 

1265 1270 1275 



caa atg gaa act gee ate tte tgg atg aac tec att ttt gtc atg ctg 4130 
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Gin Met Glu Thr Ala He Phe Trp Met Asn Ser He Phe Val Met Leu 
1280 1285 1290 



ttc act ctg gaa tgc ata ctg aag etc act gcc ttc cgt tgc cac tac 4178 
Phe Thr Leu Glu Cys He Leu Lys Leu Thr Ala Phe Arg Cys His Tyr 
1295 1300 1305 



ttc acc agt gca tgg aat gtt cat gac ttt atg gtg gtc att ttc tec 4226 
Phe Thr Ser Ala Trp Asn Val His Asp Phe Met Val Val He Phe Ser 
1310 1315 1320 1325 



att aca ggg ctg ctg eta ccc ttg aca ata gga caa tac ttt gtg cct 4274 
He Thr Gly Leu Leu Leu Pro Leu Thr He Gly Gin Tyr Phe Val Pro 

1330 1335 1340 



cct tec etg gtg cag ctg att ett etc tct ega gtc ate cae ate ctg 4322 
Pro Ser Leu Val Gin Leu He Leu Leu Ser Arg Val He His He Leu 

1345 1350 1355 



cgt cct ggg aaa gga ccg aag gtg ttc cat gac ctg atg ett ccc ttg 4370 
Arg Pro Gly Lys Gly Pro Lys Val Phe His Asp Leu Met Leu Pro Leu 

1360 1365 1370 



att etg gcg etc cea gca ttg etg aac att agt ett etc ate ttc ctg 4418 
He Leu Ala Leu Pro Ala Leu Leu Asn He Ser Leu Leu He Phe Leu 
1375 1380 1385 



gtc atg ttc ate tac gee ate ttt gga atg tac aac ttt gee tat gta 4466 
Val Met Phe He Tyr Ala He Phe Gly Met Tyr Asn Phe Ala Tyr Val 
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1390 



1395 



1400 



1405 



aag aaa gaa gcc gga att aat gat gtg tec aac ttt gag acc ttt gga 4514 
Lys Lys Glu Ala Gly lie Asn Asp Val Ser Asn Phe Glu Thr Phe Gly 



1410 



1415 



1420 



age agt atg cte tgt ete ttc eaa gtt aea aeg ttt tet ggt tgg gae 4562 
Ser Ser Met Leu Cys Leu Phe Gin Val Thr Thr Phe Ser Gly Trp Asp 



1425 



1430 



1435 



gee atg etg gat gea att ttc aac agt cag tgg tet gac tgc gat cct 4610 
Gly Met Leu Asp Ala He Phe Asn Ser Gin Trp Ser Asp Cys Asp Pro 



1440 



1445 



1450 



gat aaa att aat cca ggg act cag gtc aag gga gat tgt ggg age cct 
Asp Lys He Asn Pro Gly Thr Gin Val Lys Gly Asp Cys Gly Ser Pro 



4658 



1455 



1460 



1465 



tet gtt ggg att tet tat ttt gtc agt tac ate ete ata tea tgg ttg 4706 
Ser Val Gly He Ser Tyr Phe Val Ser Tyr He Leu He Ser Trp Leu 



1470 



1475 



1480 



1485 



ate att gtt aac atg tac att gtg ttg ate atg gag ttc tta agt att 4754 
He He Val Asn Met Tyr He Val Leu He Met Glu Phe Leu Ser He 



1490 



1495 



1500 



cet tet cag aaa aaa age agg acc ttg agt gaa gat gac ttt agg aga 4802 
Pro Ser Gin Lys Lys Ser Arg Thr Leu Ser Glu Asp Asp Phe Arg Arg 



1505 



1510 



1515 



4 9 



£BliE# 2001-3056710 



#2000—24 1637 



ttc ttc egg gtg tgg aac agg ttt gac cct gat agg acc cag tac ata 4850 

Phe Phe Arg Val Trp Asn Arg Phe Asp Pro Asp Arg Thr Gin Tyr He 

1520 1525 1530 

gac tct age aag ett tet gat ttt gca get get etg gat cct cet ett 4898 

Asp Ser Ser Lys Leu Ser Asp Phe Ala Ala Ala Leu Asp Pro Pro Leu 

1535 1540 1545 

ttc atg gca aaa cca aac aag ggc cag ett gtg gee atg gat etc cec 4946 

Phe Met Ala Lys Pro Asn Lys Gly Gin Leu Val Ala Met Asp Leu Pro 

1550 1555 1560 1565 

atg get gcg gga gac aga ate cac tgc etc gac att tta ett gee ttt 4994 

Met Ala Ala Gly Asp Arg He His Cys Leu Asp He Leu Leu Ala Phe 

1570 1575 1580 

acg aaa aga gtg atg gga aag gat gag agg gtg gag aaa ate ett tea 5042 

Thr Lys Arg Val Met Gly Lys Asp Glu Arg Val Glu Lys He Leu Ser 

1585 1590 1595 



gag ata gaa tec ggg tte atg tta geg aac cct ttc aaa ate act tat 5090 

Glu He Glu Ser Gly Phe Met Leu Ala Asn Pro Phe Lys He Thr Tyr 
1600 1605 1610 

gag ccg att aca act act ttg aaa egc aaa caa gag gca gtt tea gca 5138 

Glu Pro He Thr Thr Thr Leu Lys Arg Lys Gin Glu Ala Val Ser Ala 
1615 1620 1625 
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acc ate ate cag egt gea tat aaa age tac ege tta agg eaa aat gae 5186 
Thr He He Gin Arg Ala Tyr Lys Ser Tyr Arg Leu Arg Gin Asn Asp 
1630 1635 1640 1645 

aag aat gta tea gat act ect get ata gat gae ege aga gat gat ctt 5234 
Lys Asn Val Ser Asp Thr Pro Ala He Asp Asp Arg Arg Asp Asp Leu 

1650 1655 1660 

act tct aaa ggt get cac tet ggc aaa ate gag gag aag gea tct att 5282 
Thr Ser Lys Gly Ala His Ser Gly Lys He Glu Glu Lys Ala Ser He 

1665 1670 1675 

cag acc cag att taa tgacaettcc cacttetact ttetttacat atgtccceaa 5337 
Gin Thr Gin He 

1680 

geactaaatg ttaaetgatc ttaagetgga gateagaaac tagagataat gataaeatet 5397 
gtgtgcccag acatetecat gaeaagctca getttagggt eagtettetg atgcatcaga 5457 
aagacageag etcagcgttg ctgcg 5482 



<210> 3 , 
<211> 1681 
<212> PRT 

<213> Mus museulus 
<400> 3 
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Met Leu Thr Ser Pro Glu Pro Lys Gly Leu Val Pro Phe Thr Thr Qlu 

15 10 15 

Ser Leu Glu Leu lie Glu Asn His lie Ala Lys Lys Cys Asn Glu Asp 

20 25 30 

Pro Glu Glu Glu Glu Gly Leu Lys Pro Ser Arg Asn Leu Glu Ala Gly 

35 40 45 

Lys Arg Leu Pro He Pro Tyr Gly Thr Leu Pro Arg Gly Thr Val Ser 

50 55 60 

Glu Pro Leu Glu Asp Val Asp Pro Tyr Tyr Tyr Val Lys Arg Asn Thr 

65 70 75 80 

Phe Met Val Leu Asn Arg Ser Arg Val He Phe Arg Phe Asn Ala Val 

85 90 95 

Ser He Phe Cys Thr Leu Ser Pro Leu Asn Ser Leu Arg Arg Ala Ala 

100 105 110 

He Lys Ala Leu Val His Pro Leu Phe Arg Leu Leu He Leu He Ser 

115 120 125 

Val Leu Thr Asp Ser He Leu Met Cys Met Ser Asn Leu Pro Glu Trp 

130 135 140 

He Leu Ala He Glu Asn Thr Leu Leu Gly He Tyr Ala Phe Glu He 

145 150 155 160 

Leu Val Lys Val He Ala Arg Gly He Trp Ala Gly Ser Phe Ser Phe 

165 170 175 

Leu Gly Asp Leu Trp Asn Trp Leu Asp Phe Ser Val Thr Leu Phe Glu 

180 185 190 

Leu He Thr Arg Phe Ser Pro Leu Ser Ser Phe Leu Met Leu Lys Thr 

195 200 205 

He Arg Thr Phe Arg He Leu Lys He He Pro Leu Asn His Gly Leu 

210 215 220 

Gin Ser He Val Met Thr Leu Ala Gin Cys Leu Lys Lys Leu Phe Gly 
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225 230 235 240 

Ala He Ala Leu Ala Leu Phe Phe Leu Ala Val Phe Ser Leu Leu Gly 

245 250 255 

Met Gly Leu Phe Met Gly Asn Leu Lys His Lys Cys Leu Arg Trp Pro 

260 265 270 

Glu Glu Asn Glu Asn Glu Thr Leu His Asn Arg Thr Gly Ser Leu Asn 

275 280 285 

Tyr Ser Pro Glu Arg He Asn Phe Tyr Tyr Met Glu Gly Ala Lys Tyr 

290 295 300 

Ala Leu Leu Cys Gly Asn Arg Thr Asp Ala Gly Gin Cys Pro Glu Gly 

305 310 315 320 

Tyr Val Cys Val Lys Glu Gly Thr Asn Pro Asp Asn Gly Phe Thr Ser 

325 330 335 

Phe Asp Asn Phe Gly Trp Ser Leu Leu Ala Met Phe Arg Leu Met Thr 

340 ' 345 350 

Gin Asp Tyr Pro Glu Leu Leu Tyr His Gin He Leu Tyr Ala Ser Gly 

355 360 365 

Lys Val Tyr Met He Phe Phe Val Met He Ser Phe Trp Phe Ala Phe 

370 375 380 

Tyr Leu Thr Ser Leu Phe Leu Gly He Leu Thr Met Thr Tyr Glu Lys 

385 390 395 400 

Glu Lys Gin Arg Ala Cys Glu Glu Ser Gly Gly Leu Asp Pro Lys Cys 

405 410 415 

Gin Gin Thr Val Lys Glu Leu Asp Glu Glu Asn Asp Ala Ala Glu Met 

420 425 430 

Glu Thr Thr Gin He Glu Met Lys Lys Arg Ser Pro Thr Ser He Asn 

435 440 445 

Thr Thr Leu Asp He Leu Glu Asp Thr Thr Leu Gly His Arg Glu Glu 

450 455 460 
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Pro Glu Thr Ser Arg Lys Lys Cys Pro lie Cys Trp His Lys Phe He 

465 470 475 480 

Lys Thr Cys Phe He Trp Lys Cys Ser Pro Cys Trp Val Lys Leu Asn 

485 490 495 

Glu Phe Ala Asp Arg Val He Thr His Pro Leu Ala Asp Leu Phe Leu 

500 505 510 

Val He Cys He Val Leu Asn He Cys Phe Leu Ala Leu Glu His Phe 

515 520 525 

Pro Met Ser Glu Glu Leu Arg Ser Leu Leu His Val Gly Asn Leu Val 

530 535 540 

Phe He Gly He Tyr Thr He Glu Leu He Leu Lys He He Ala Met 
545 550 555 560 

His Pro Tyr Gly Tyr Phe Gin He Ser Trp Asn He Phe Asp Ser He 

565 570 575 

Leu Val Val Leu Glu Leu Thr Glu He Leu Leu Ala Asp Val Glu Gly 

580 585 590 

Leu Ala Val Leu He Thr Val Pro Leu He Phe He Lys Leu Gly Lys 

595 600 605 

Tyr Gly Pro Pro Phe Lys Ser Leu Met Arg He Leu Gly Ser Ser Leu 

610 615 620 

Met Ala Leu Lys Asp Leu Val Leu Leu Leu Cys He Phe Val Tyr Phe 

625 630 635 640 

Ser Ala Val Phe Gly Met Lys Leu Phe Gly Arg Ser Tyr Lys Asp Cys 

645 650 655 

Val Cys His He Lys Glu Asp Cys Gin Pro Gin Arg Trp His Met Ser 

660 665 670 

Asp Phe Leu His Ala Tyr Met Thr Val Phe Arg He Leu Cys Gly Glu 

675 680 685 

Trp He Glu Thr Leu Trp Glu Cys Met Glu Val Ala Gly Gin Ala Trp 
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690 695 700 

Cys He Pro Phe Tyr Met Met Val lie Leu lie Gly Asn Leu Leu He 

705 710 715 720 

Leu Tyr Leu Phe Val Thr Leu Val Ser Ser Phe Ser Tyr Tyr Asp Ala 

725 730 735 

Thr Ser Glu Val Asn Lys Glu Ala Lys Asn Leu Gin Leu Ala Met Ala 

740 745 750 

Arg He Lys Ser Gly He Asn Ser Met Leu Leu Lys Leu Met Cys Thr 

755 760 765 

Glu Arg Ser Val Pro Thr Glu Ala Thr Asp Gin He Cys Asp Pro Ser 

770 775 780 

Val Lys Glu Asn He Ser Gly His Thr Leu Ser Glu Leu Ser Asn Thr 
785 790 795 800 

I 

Gin Thr Phe Leu Arg Tyr Lys Asp Gin Ser Ser Ser Thr Glu Lys Thr 

805 810 815 

Pro Val Thr Glu Ser Glu Ser Gin Ser Leu He Ala Ser Pro Ser Ala 

820 825 830 

Ser Glu Thr Val Pro He Ala Ser Gly Glu Ser Asp He Glu Asn Leu 

835 840 845 

Asp Asn Lys Glu Thr Arg Ser Lys Ser Gly Asn Gly Gly Ser Lys Glu 

850 855 860 

Lys Met Lys Gin Ser Ser Ser Ser Glu Cys Ser Thr Val Asp He Ala 

865 870 875 880 

He Ser Glu Glu Glu Glu Met Val Tyr Glu His Glu Lys Ser Lys Leu 

885 890 895 

His Lys Asn Gly Tyr Glu Arg Lys Ser Ser Thr Gly Gin He Ser Arg 

900 905 910 

Glu Ser Arg Asn Gly Lys He Trp Lys Asn He Arg Lys Thr Cys Cys 

915 920 925 
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Lys He Val Glu Asn Ser Trp Phe Glu Cys Phe He Gly Leu Val Thr 

930 935 940 
Leu Leu Cys Thr Gly Thr Leu Ala Leu Glu Asp He Tyr He Asp Gin 

945 950 955 960 

Arg Lys Thr Thr Lys He Leu Leu Glu Tyr Ala Asp Met He Phe Ala 

965 970 975 

Tyr He Phe He Leu Glu Met Leu Leu Lys Trp Val Ala Tyr Gly Phe 

980 985 990 

Lys Ala Phe Phe Ser Asn Asn Trp Tyr Lys Leu Asp Phe Met Val Val 

995 1000 1005 

He Val Phe Cys Leu Ser Leu He Gly Lys Thr Arg Glu Asp Leu Asn 

1010 1015 1020 

Pro Leu Thr Ser He Lys Phe Leu Arg Ala Leu Arg Val Leu Ser Gin 

1025 1030 1035 . 1040 

Phe Glu Arg Met Lys Val Val Leu Arg Ala Leu He Lys Thr Thr Leu 

1045 1050 1055 

Pro thr Val Ser Val Phe Leu Val Cys Leu Met He Trp Leu Leu Phe 

1060 1065 1070 

Ser Val He Gly Val Gin Leu Phe Ala Gly Lys Phe Tyr Glu Cys He 

1075 1080 1085 

Asp Pro Thr Lys Gly Glu Arg Phe Pro Val Phe Glu Val Met Asn Lys 

1090 1095 1100 

Ser Gin Cys Glu Lys Leu Leu Phe Asn Glu Ser Met Pro Trp Glu Asn 

1105 1110 1115 1120 

Ala Lys Leu Asn Phe Asp Asn Val Gly Asn Gly Phe Leu Ser Leu Leu 

1125 1130 1135 

Gin Val Ala Thr Phe Asn Gly Trp He Ser He Met Asn Ser Ala He 

1140 1145 1150 

Asp Ser Val Gly Val Asn Met Gin Pro Ser Phe Glu Tyr Asn Leu Tyr 
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1155 1160 1165 

Met Tyr Ser Tyr Phe He lie Phe Val He Phe Gly Leu Phe Leu Pro 

1170 1175 1180 

Leu Cys Met Leu He Gly Val He He Arg Asn Phe Asn Lys Gin Lys 
1185 1190 1195 1200 

He Lys Gin Gly Gly Ser Asn He Phe He Thr Val Lys Gin Lys Lys 

1205 1210 1215 

Gin Tyr Arg Ala Leu Lys Lys Leu Leu Tyr Ala Asp Val Gin Lys Pro 

1220 1225 1230 

Thr Pro Arg Pro Arg Asn Lys Phe Gin Gly Phe Leu Phe Asp Leu Val 

1235 1240 1245 

Thr His Arg Val Phe Asn Val He He He Leu Leu He Cys Phe Gin 

1250 1255 1260 

Ala Thr Thr He Met He Gin Lys Asp Glu Gin Ser Pro Gin Met Glu 

1265 1270 1275 1280 

Thr Ala He Phe Trp Met Asn Ser He Phe Val Met Leu Phe Thr Leu 

1285 1290 1295 

Glu Cys He Leu Lys Leu Thr Ala Phe Arg Cys His Tyr Phe Thr Ser 

1300 1305 1310 

Ala Trp Asn Val His Asp Phe Met Val Val He Phe Ser He Thr Gly 

1315 1320 1325 

Leu Leu Leu Pro Leu Thr He Gly Gin Tyr Phe Val Pro Pro Ser Leu 

1330 1335 1340 

Val Gin Leu He Leu Leu Ser Arg Val He His He Leu Arg Pro Gly 
1345 1350 1355 1360 

Lys Gly Pro Lys Val Phe His Asp Leu Met Leu Pro Leu He Leu Ala 

1365 1370 1375 

Leu Pro Ala Leu Leu Asn He Ser Leu Leu He Phe Leu Val Met Phe 

1380 1385 1390 
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He Tyr Ala He Phe Gly Met Tyr Asn Phe Ala Tyr Val Lys Lys Glu 

1395 1400 1405 

Ala Gly He Asn Asp Val Ser Asn Phe Glu Thr Phe Gly Ser Ser Met 

1410 1415 1420 

Leu Cys Leu Phe Gin Val Thr Thr Phe Ser Gly Trp Asp Gly Met Leu 

1425 1430 1435 1440 

Asp Ala He Phe Asn Ser Gin Trp Ser Asp Cys Asp Pro Asp Lys He 

1445 1450 1455 

Asn Pro Gly Thr Gin Val Lys Gly Asp Cys Gly Ser Pro Ser Val Gly 

1460 1465 1470 

He Ser Tyr Phe Val Ser Tyr He Leu He Ser Trp Leu He He Val 

1475 1480 1485 

Asn Met Tyr He Val Leu He Met Glu Phe Leu Ser He Pro Ser Gin 

1490 1495 1500 

Lys Lys Ser Arg Thr Leu Ser Glu Asp Asp Phe Arg Arg Phe Phe Arg 

1505 1510 1515 1520 

Val Trp Asn Arg Phe Asp Pro Asp Arg Thr Gin Tyr He Asp Ser Ser 

1525 1530 1535 

Lys Leu Ser Asp Phe Ala Ala Ala Leu Asp Pro Pro Leu Phe Met Ala 

1540 1545 1550 

Lys Pro Asn Lys Gly Gin Leu Val Ala Met Asp Leu Pro Met Ala Ala 

1555 1560 1565 

Gly Asp Arg He His Cys Leu Asp He Leu Leu Ala Phe Thr Lys Arg 

1570 1575 1580 

Val Met Gly Lys Asp Glu Arg Val Glu Lys He Leu Ser Glu He Glu 

1585 1590 1595 1600 

Ser Gly Phe Met Leu Ala Asn Pro Phe Lys He Thr Tyr Glu Pro He 

1605 1610 1615 

Thr Thr Thr Leu Lys Arg Lys Gin Glu Ala Val Ser Ala Thr He He 
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1620 1625 1630 

Gin Arg Ala Tyr Lys Ser Tyr Arg Leu Arg Gin Asn Asp Lys Asn Val 

1635 1640 1645 

Ser Asp Thr Pro Ala He Asp Asp Arg Arg Asp Asp Leu Thr Ser Lys 

1650 1655 1660 

Gly Ala His Ser Gly Lys He Glu Glu Lys Ala Ser He Gin Thr Gin 

1665 1670 1675 1680 

He 



<210> 4 
<211> 6927 
<212> DNA 

<213> Mus musculus 



<400> 4 














aagctttact 


ctcacagaga 


aaagtcttct 


gagtgatcaa 


ttgccaacga 


tacaacctca 


60 


ccttagttta 


ccctgacctg 


tgaaagatgg 


ccttcaacag 


tggagaataa 


ggagttctag 


120 


ctgagatgtt 


tcattaagcg 


acatattcat 


ggatcagctt 


ttgatggcag 


attttcaggc 


180 


tccttttctc 


cactgccaat 


aattttacaa 


aacacaattt 


taaaattgta 


gtctttatgg 


240 


gaaacaattc 


atcctataga 


tgttgtcaag 


gacaaaacat 


tttcactcct 


gggcagtttt 


300 


gt tgttccct 


tccctcactg 


tcatggcgct 


aaagcggtag 


ctcatcccca 


gattaggggc 


360 


ccaggtgtaa 


ttgttcttaa gtctgaaatt 


gtaggggaga 


gttctttgaa 


ctcatctctt 


420 


catgagttca 


aagaacatat 


gacaacttat 


tgatagaatg 


actttacaca 


tggccatatt 


480 


ttacacattt 


actattttac 


aggtataaaa 


ccgaaaatgt 


tgacttcccc 


agagccgaag 


540 


ggccttgtcc 


catttacaac 


agagtcactt 


gaacttatag 


aaaatcacat 


tgctaaaaaa 


600 


tgcaatgaag 


accccgaaga 


agaagaaggt 


ttaaaaccaa 


gtcgtaatct 


agaagctggc 


660 


aaaagacttc 


caattcccta 


tggaaccctc 


cctcgaggaa 


ccgtgtcaga 


gcccttggaa 


720 
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gatgtggatc catactacta tgttaagaga aatgtaagta 
tatattttac ttcgcttata ttcagccact tgaaatgtaa 
aattaataga gaaggcattc tttcataatc tattctttgt 
tagttaaacc tgataaaata tctgagtaat atattatggt 
ctgctattcc ttaatataag tggctattgt gaaaatatgc 
gcaattttaa aacaatcatg aaatatttag aatatggaca 
aacttactag tcaaaacagt acatttattt ttaatcatat 
ctccctcatt tccaggaaga ctttagagac ctagaaatta 
cacacataca cacacacaca cgcacacgca aatgcacacc 
taagtacaag aatgatttct gttagaaaat tcagacatgt 
gtcttgtttc aaaagcatgg tttgggggct ggagaaatgt 
gctgttcttc tggacgtcat aagattgatt gcagtccctg 
tgtaactcta gttccagaag atttgacctt cttttggcca 
aataattcat atatgcacac agtgaagaca tctatatact 
ggtacagctt gcagaatact tggaatttta ataaagccaa 
aatggaatgg caacagccaa gattgattct acaagagggc 
actggaaaat cagttatgtt gttgactgtg gcaaacatga 
ggaattactg tagtggacaa ggtcatttgg ggtgaatgtg 
taataccttt cttaattaaa agaaaagtga tcaatacaga 
gacagggaga aatataaggt agagaagagg aggagagaaa 
gggtgagaat gggaagagga agagaagaga gataggtaga 
ggacttgtat attacagtta atttacctag tgtacaaact 
gcttttatgt aaatatgatg attactgtct tctaattatc 
atatttacac tataaaagaa aaagagagaa ggaggagaga 
gtagagggaa ccctgagatt cagtgtctat gtcaggaaaa 
atgaaaaatg ccaatgtctg tagcttgaaa gagtgaagtt 
aaagtttatt tactagcatc ttgatattca tgtatcatat 
gaggagatga gactgaacga aaatatctgc agaaaaatac 
tataataatg tcatggtgtc atttgaaata ttttaaggac 

6 0 



ttaactgtta 


tcattgaagc 


780 


ttgagataag 


acttaaagaa 


840 


gggg&tcaac 


atgctcaaga 


900 


taatgaccgt 


agtatatata 


960 


taattaccat 


tttctgatta 


1020 


gaaatttcaa 


ataccttgat 


1080 


ataaatccac 


aaattcaaac 


1140 


tgtatacaca 


aacacacaca 


1200 


ctaccatcac 


aaacacaaaa 


1260 


ggattgatga 


agatagatga 


1320 


ctcagtttct 


aatagcactg 


1380 


tacagtaggt 


cacagccttt 


1440 


ctatgggcac 


tgggaatgca 


1500 


tgaaatgaga 


taaaatttta 


1560 


ggtagaacag 


tttaaggaca 


1620 


atagaaaggg 


ctgtgctatt 


1680 


gagagtggag 


gtgtcatcat 


1740 


gcagatgaat 


aaaaccaagc 


1800 


aaataaaata 


gaacataaaa 


1860 


gagatgaggg 


agaagagaag 


1920 


aatgaagaga 


ggggaggaag 


1980 


gatagttctt 


agtataaatg 


2040 


tatttttaaa 


taatcataaa 


2100 


aagaacaaga 


aggaaatagg 


2160 


gaaacagtaa 


aatatgactg 


2220 


acattgacag 


aaagtgaaat 


2280 


tcactgatgt 


tatatctaat 


2340 


attcattgca 


taactgttcc 


2400 


attttagtta 


aaatgcaagt 


2460 
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tcagtcctca tttgtattgt tctggcactc actttgtggt 
cagtaacctt aggattgcct gtcaatattg cagccatctt 
ggcatgctag acatgggaat actgccattg aagataaaat 
acaaatactt tatgacaggc cccatgtcca gcagtagttg 
ttgtgatttt gattcttttg tcagggtggc atgtttggag 
cctggctgtc ctggaactca ctctgcagtc caggctggcc 
gcttctgtct tctgagttct aggattacgg gtataagttt 
tgctttttgt tgttgttttt ttttgtttgt ttgtttgttt 
ttgttgttgt tggtggtggt ggtggtagtg gtgtgtgtgt 
gtgtgtgtgt gtgtgtgtgt gtgtggaggg agagagagag 
tttttgtcat ttttctttaa cttgttatgt tttggtttct 
ctgaagttgg ttggatacgg gtgtggggag gatcttggaa 
aatataatca aagcttacta tatgaaaaat taaataaaat 
tcaaaacaac attttgagtg atttaggatc ctagcagcta 
ttgccagtga cttcatgcac tctaaagcct gcaaatgtga 
gccagggtga cctcatgctc tttgaagcct gactgggtga 
tctcagtaac atcacactgt tcaagtatct gggttgtatt 
agcacagaga caaataatca taaaattaag actatgtatg 
agtacgcatc ccttcacaat gacacacaca tatattgaac 
gttttggaag ctactatgga aagtagaatt tacacaacca 
ctgttttatt taagtggaga tgggagaata ggtacaatag 
gttatatatt gaactacact tatctgagaa ttgagaccca 
agacatgcat ggagaagtgt tggcagttgt atattcttat 
ctgtcaacat aggaagcaat aagtcatacc tcctatatca 
ctgtatagtc tattctattg catataagat taatttttaa 
tataattctc aaacaacaaa gtattgcaga ttcaagtcct 
tcaaggtcag ccttaacaat ttaatgaaat ctattttcaa 
cctcaggaga aataatggaa gagagtttgc ccagcacaca 
aagaaaatat tacatatttt ttatttataa aaatatagtt 

6 1 



gtgcttgagt 


tgataatggc 


2520 


aatactgagt 


aaggtatgca 


2580 


caaagctctt 


aagaaacaaa 


2640 


gccaaaaaaa 


aaaaaaaaaa 


2700 


acagggattc 


cctgagtagc 


2760 


tcgaactcag 


agatctgctt 


2820 


ttattaaaag 


tataaggctt 


2880 


tgttttttgg 


ttggttgttt 


2940 


gtgtgtgtgt 


gtgtgtgtgt 


3000 


tgtgctgttt 


ctgttggaat 


3060 


ttgagaaaga 


atgaaggaac 


3120 


tgagttgaga 


aaggacaaag 


3180 


gtgaaataac 


tacaaaaatc 


3240 


tgaggcccat 


gggttgaaat 


3300 


cttcatgaac 


tctgaagcct 


3360 


ctttatgcac 


tcagtgctgc 


3420 


tggcttactc 


tcttacacat 


3480 


aaatcaggag 


aaaacctgaa 


3540 


tccacatgga 


gtctgcaatt 


3600 


ggtatattat 


ttgtttctac 


3660 


ttaaacaaag 


cctcatagca 


3720 


gagtagattc 


cagttagagc 


3780 


aatttctttt 


tcatatgcgt 


3840 


ttatcagaat 


atatggtaga 


3900 


gccaggcctt 


ctggcagggc 


3960 


ctgtggtcta 


aactgtgagt 


4020 


gagaaaaaga 


atataaagat 


4080 


tgaggcccct 


gtcacagagg 


4140 


atcttattat 


ataacatgct 


4200 
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#2 

atgttatgtt atgttttatg ttataacaca 
actggatttt cagtgttagc tggatcaaac 
gttcttcaag ttacattacc agacagtaca 
ctgaagggac atatatagta aacacacaca 
catatacaca cacacatata tatatacact 
acattatagt aatgttcatt tatatgaaca 
tgtacataag cccacatgta catatgtata 
acaatgtctg ttttagaata tttatgtttc 
gtatccacaa tccttgtgtt tatattacat 
ataatattaa ataagttagg ttttgtaaaa 
gttttatttt tttattcgat attttcttta 
cctataccct cccacctccc tgctccccta 
ttcccctgta ttggggcata taaagtttgc 
gccgactagg ccatcttctg ctacatattc 
ttaataattg ttttattttt aatatatttt 
ttattttctc ccctacagtg tctccctcat 
accattgctt ttataacact tcattgactt 
ttcattaagt tatgagataa aggccctctg 
gaagagtttc tttttcatta gttcaaggtg 
aaaccagcaa aaaataaata aattaattaa 
aggcaagtcc aaatataagt gaaaactact 
aatgaaaata tgaaataatt tcaaactggt 
cattctgttt gttaatgtct ttcctgtggt 
agcagagtca tcttcaggtt caatgcggtt 
tccctcagaa gagcagctat caaggctttg 
gttgtgtcat cggcatacta aaaataagtc 
gtaatattta acaaatatca attcttattc 
ttacaaaaga atctcgcccc ttatatctac 
atttcttctc cattattcct tgaccctggc 
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tgacatttaa 


tctcatagtt 


ttcagaatta 


4260 


tcagggcctg 


ctgaagggtg 


aacaaacact 


4320 


tgttaatgca 


cccctacatt 


aatactttct 


4380 


cacacacaca 


cacacatata 


tatatatata 


4440 


ttcaattacc 


atatataata 


tataccatat 


4500 


aatgtaaaaa 


tgagcacaca 


tatgtatgaa 


4560 


aataagccca 


tccacctacc 


tatatattga 


4620 


ttactatatt 


tattaagact 


tagtacttta 


4680 


aaattactat 


ttttagatag 


gttcatatca 


4740 


acattaattt 


ttaggattta 


ccttgtaatt 


4800 


tttacatttc 


aaatgctttc 


ccgaaagtcc 


4860 


ctcacccact 


cccatttctt 


ggccctggtg 


4920 


aagaccaagg 


ggtctctatt 


cccaatgatg 


4980 


agctagagac 


acgagctctg 


gggatactgg 


5040 


atttaaaata 


gaattacata 


aattatcctc 


5100 


aaataatata 


aacaattgat 


gtgagatttg 


5160 


tttttctgat 


ataaaattaa 


aatttttaca 


5220 


atgctttgaa 


tgcaaatcca 


cacaccatct 


5280 


tgattgcacc 


ataatgactt 


tcttaagtac 


5340 


ttattaaaat 


aaaataagtg 


gtgagctatc 


5400 


ccctttgctt 


taaaaacaaa 


tgtcaaagcc 


5460 


gagcattggt 


aatatgttgc 


ttcagttctc 


5520 


tccttacaga 


ctttcatggt 


cttaaacaga 


5580 


tccatcttct 


gcacattgtc 


tcctctaaac 


5640 


gtgcatccat 


atcctttcaa 


agtgtgatgg 


5700 


ctgatgttct 


gtcattcaac 


ccctgttgta 


5760 


ttcaaataga 


atgacatgta 


ttttcaatat 


5820 


agatgcaatt 


tactggtctt 


ttgtaatgtg 


5880 


ttaccctttt 


tcgcctgctg 


attttaatca 


5940 
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gcgttctcac 


tgacagcata 


cttatgtgca 


tgagtaatct 


accagaatgg 


atattggcaa 


6000 


tagagtaagt 


tacttagttt 


tgctatatat 


aataaagtct 


gtaattatat 


tttggtttta 


6060 


acattttaat 


atttattgta 


ttccattaaa 


ttacaaaaac 


atgttatgaa 


atgaaacatg 


6120 


atactattta 


aatttttaaa 


tgtttaaaaa 


agttataaag 


acaagaggtt 


tgtttcactc 


6180 


acagctttga 


aggttcaaga 


gcacctatgc 


tgttcagctt 


cagggacaat 


taggtcctct 


6240 


cacctaatta 


acctgtggcc 


tgtggaaaca 


ggagaagctc 


tttcagaagc 


agccattcat 


6300 


gtcttgatgc 


tgtaagccca 


tgactggtat 


gaagcctgcc 


acaacttttc 


tcttactctt 


6360 


cttgtgggtc 


ttgtgcaaac 


aagcaggcat 


gcgctccagt 


gccacaagga 


ccttcaagtg 


6420 


caccccacgt 


ctagtgctcc 


gtaaactctt 


gcctcaccat 


gatcgggatc 


aagttctaaa 


6480 


tatgtagaat 


attgtagaca 


tctgaaaaca 


aacctcatct 


tcatatttct 


tttctgtata 


6540 


tactcgtatg 


tttgtggggc 


atagcaatat 


gaacaccatg 


actaaatttt 


ctaaataaaa 


6600 


caaacatgta 


tatgcacata 


cacatatata 


tagatgtata 


ttcatcaatt 


tggggtttta 


6660 


ttttgccctt 


tcattcttct 


tacttaattc 


ctgttggtgt 


tattttattt 


gattcatgtt 


6720 


ctttatacca 


cttgcctttg 


actcctgttc 


cagactcttg 


aatcctggaa 


ttacatcttc 


6780 


ttatcacgac 


tttacatatc 


tacagttcta 


tatagactga 


aggtttaatt 


atattaatta 


6840 


attatgttca 


ttggaatatt 


taggtccttt 


gctaaatgta 


tataccatgt 


ttcacctcat 


6900 


gcttgttttc 


ttccttattt 


aaagctt 








6927 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Pr imerl 

<400> 5 

atgttgactt ccccagagcc 20 



ttiliE# 2001-3056710 



#2000—241637 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer2 
<400> 6 

aaccaggcaa agcgccattc 20 



<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer3 
<400> 7 

catcttccaa gggctctgac a 21 

V 

mi] 

:^^m(DN ay2 J y ^T^ h x''^X(Z)it^^%0( a ), >f y A D N A <7) if-tf 
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[04] 
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[0 7] 
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Taryetiny vector 



: -A 



Wild type 

5- 



13 
0. 



Mutant 



J L 



Probe 1 



b 




Coding exon 1 
B \e 



1 
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